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VXFK DV DLUSRUW DQG UDLOZD\ VWDWLRQ ,QVWHDG RI FRQYHQWLRQDO VHQVRU ZH SURSRVHG WR XVH KXPDQ SDVVHQJHUV
WKHPVHOYHV DV VHQVRUV WR GHWHFW DQG LGHQWLI\ WKH WDUJHW SURFHVVLQJ WKH LQIRUPDWLRQ IURP HQYLURQPHQWZLWK KXPDQ
EUDLQDQG WKHLUFRJQLWLYHFDSDELOLW\3DVVHQJHUV UHSRUW WKH LGHQWLILHG LVVXHVDV WZHHWVZLWK WKHLUPRELOHSKRQH7KH
PRQLWRULQJV\VWHPFROOHFWVWKHWZHHWVDQGFODVVLILHVWKHLUFUHGLWDELOLW\WKURXJKVHPDQWLFDQDO\VLVDQGOHDUQLQJ7KHQD







:H FRQVLGHU WKH SUREOHP RI GHWHFWLQJ SRWHQWLDO GDQJHURXV SHRSOH LH WHUURULVW LQ D FURZGHG EXW
FORVHG HQYLURQPHQW VXFK DV DLUSRUW DQG UDLOZD\ VWDWLRQ 7KH UHTXLUHPHQW IRU VHFXULW\ LQ VXFK
HQYLURQPHQWLQFOXGHV
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RSHUDWLRQRIDLUSRUWRUUDLOZD\VWDWLRQVXFKDVWDNLQJPXFKPRUHWLPHIRUSDVVHQJHUVWRJRDERDUG
6XFKNLQGRIHQYLURQPHQW LVDOZD\VPRQLWRUHGEXWQR LQIRUPDWLRQ LVDYDLODEOH LQDGYDQFHDERXW WKH
SHRSOH DQG WKHLU G\QDPLFV ZKLFK EULQJV GLIILFXOW\ WR GLVFRYHU DQG DYRLG SRWHQWLDO VHFXULW\ SUREOHP
6HFXULW\JXDUG&&79VHFXULW\FKHFNHWFDUHZRUNLQJIRUGHWHFWLQJXQVDIHSHRSOHDQLPDODQGREMHFWV
HVSHFLDOO\DWWKHJDWHV+RZHYHUPRQLWRULQJLVUHODWLYHO\UHOD[DIWHUSDVVHQJHUVJRLQJWKURXJKWKHJDWHV
7KH FXUUHQW V\VWHPFDQQRW WUDFN WKHSHRSOH DOO WKH WLPH DQGQRWLFH VRPH LQVHFXUH VLJQV  WKH V\VWHP
UHOLHVRQ WKHHTXLSPHQW ZLWKKHDY\ LQYHVWPHQWKXPDQVNLOO DQGVHFXULW\PDQDJHPHQWZKLFKDOZD\V
KDYHORRSKROHWKHSHUIRUPDQFHRIFXUUHQWV\VWHPGHWHULRUDWHVZKHQWKHFURZGJURZV
7KHUH DUH DOUHDG\ VRPH DWWHPSWV WR XVH VHQVRU IRU GHWHFWLQJ DQG WUDFNLQJ WKH SHRSOHPRWLRQ LQ WKH
FURZG DV ZH ZLOO VKRZ LQ WKH µUHODWHG ZRUN¶ VHFWLRQ VXFK DV XVLQJ ODVHU UDQJHILQGHU WR LGHQWLI\LQJ






• 3DVVHQJHUV FDUH DERXW WKHLU VDIHW\ VR WKH\ ZLOO QDWXUDOO\ SD\ DWWHQWLRQ WR SRWHQWLDO GDQJHU DQG
KDYHWKHPRWLYDWLRQWRLGHQWLI\DQGUHSRUWLW

























6RPH UHVHDUFKHUV KDYH UHDOL]HG WKH KXPDQ DELOLW\ DQG LQWHQWLRQ DV VHQVRUV 6HYHUDO DSSOLFDWLRQV DUH
LPSOHPHQWHG WR XWLOL]H KXPDQ MXGJPHQW WRPRQLWRU SK\VLFDO ZRUOG HYHQW >@ DGRSWHG D KXPDQ VHQVRU
:HE IRU ZDWHU DYDLODELOLW\PRQLWRULQJ ZKLFK LV VLPSOH EXW HIIHFWLYH >@ GLVFXVVHG WKH SRVVLELOLW\ RI
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XVLQJKXPDQVHQVRUWRSURFHVVJHRJUDSK\GDWD>@WULHGWRXVHVRFLDOQHWZRUNDSSURDFKHVWRSURFHVV




7KH V\VWHP DGRSWV D UHSRUWHU  VXEVFULEHU PRGHO 7KUHH NLQGV RI DFWRU IRU WKLV V\VWHP LV UHSRUWHUV
VXEVFULEHUV DQG WDUJHW SRWHQWLDO WHUURULVW2QFHSDVVHQJHUVQRWLFHDQ\ LQVHFXUH LVVXH WKH\ UHSRUW WKHLU





7ZLWWHUDSRSXODUPLFUREORJJLQJVHUYLFH WRVHQG WKHLUGLVFRYHU\DV WZHHWV DVKRUWPHVVDJHFRQWDLQLQJ





:HWU\ WRGHWHFWDSRWHQWLDODWWDFNHYHQW IURPUHSRUWHG WZHHWV7ZHHWVPD\PHQWLRQ WKH WDUJHWHYHQW
GLUHFWO\³,VDZDPDQZLWKDERPELQKLVSDFNDJH´RULQGLUHFWO\³$PDQRWKHUWKHUHVHHPVDEQRUPDO´
7KRVHWZHHWVVXSSRUWDHYHQWDUHFDOOHGSRVLWLYHWZHHWVZKLOHWKHRWKHUVDUHQHJDWLYHWZHHWV7RFODVVLI\D






$IWHUFODVVLILFDWLRQZHKDYHD VHWRISRVLWLYH WZHHWVZLWKLQD WHPSRUDOSHULRG1H[WDFWLRQ LV WRXVH
SUREDELOLVWLFPRGHO WR GHWHUPLQH WKH FUHGLELOLW\ RI HYHQW ,I WKH FUHGLELOLW\ LV KLJK HQRXJK WKH HYHQW LV
GHWHFWHG
(DFK WZHHW KDV LWV SRVW WLPHZH FDQ LQIHU WKDW LI D XVHU GHWHFWV DQ HYHQW DW WLPH DVVXPH WKDW WKH







IS−  *LYHQ Q VHQVRUV DW WLPH  DQG
WHQ λ− VHQVRUV DW WLPH W  7KHUHIRUH WKH QXPEHU RI VHQVRUV ZH
H[SHFWDWWLPH W LV
  λλ −+ −− HHQ W 
&RQVHTXHQWO\WKHSUREDELOLW\RIDQHYHQWRFFXUUHQFHDWWLPH W LV
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  λλ −+− −−−= HHQIRFFXU
WSW3 




7R WUDFN WKH WDUJHW WKH VHW RI SRVLWLYH WZHHWV DUH XVHG WR LGHQWLI\ LWV DSSHDUDQFH DQG ORFDWLRQ 7KH
WZHHWVFRQWDLQLQJWH[WDQGLPDJHVDUHFRPELQHGWREHSURFHVVHG7KHSUREOHPLVVLPLODUWRPXOWLFDPHUD
WDFNOLQJ REMHFWV DFURVVPXOWLSOH YLHZV:H FRXOG XVH D VKDSH > @ RU FRORUPRGHO >@ )RU
LQVWDQFH LQGLYLGXDOV DUH H[WUDFWHG XVLQJ ERWK FRORU DQG VKDSH DQG WKHLU ORFDWLRQV DUH GHWHUPLQHG E\





VHQVRU\ QRGH LV UHDVRQDEOH LQ WKH DSSOLFDWLRQ OLNH SXEOLFPRQLWRULQJ GHVFULEHG LQ WKLV SDSHU$ KXPDQ
VHQVRU FRPELQHV WKH KXPDQ LQWHOOLJHQFH MXGJPHQW LQWHQVLRQ DQG FROODERUDWLRQ ZKLFK LV GLIILFXOW IRU
FRQYHQWLRQDO VHQVRU QHWZRUN 7KHUHZRXOG EH D ERDUG UDQJH RI DSSOLFDWLRQV RI KXPDQ VHQVRU QHWZRUN
DIWHUZHEXLOGLWIUDPHZRUN
5HIHUHQFHV
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